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INTENDED LEARNING OBJECTIVES (ILO) E n 


By the end of this lecture the student will be able to: 


1. Explain morphine receptors, mechanism of action, 
pharmacological characteristics and therapeutic uses. 
2. Explain the adverse effects of morphine, drug interactions 


and its contraindications 


Pain is defined as an unpleasant sensation that can be either acute or chronic and 
that is a consequence of complex neurochemical processes in the peripheral and 
central nervous system. 


Drugs eliminate pain by either: 
* decreasing the underlying cause of the pain (nonopioid analgesics) or 
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Classification of Analgesics 


(opic 


Nonopioid Analgesics Opioid Analgesics 


e Nonsteroidal anti-inflammatory drugs. e Morphine. 


e Paracetamol. e Synthetic opioids. 


Used in mild to moderate pain Used in moderate to severe 
pain 


Types of Opiate (Opioid) Receptors: 


l- Mu (u, & u»): Analgesia (Spinal & Supra-spinal), 
Euphoria, Sedation, Dependence, [] R.C., Miosis & 
Constipation. 


2- Kappa (ki, K2 & x3): Analgesia (Spinal 6 Supra-spinal), 
Dysphoria, Less [] R.C. 6 Less Miosis 


3- Delta (6; & ô): Analgesia (Spinal mainly) & 
Constipation. 


4- Sigma (o): Dysphoria & Hallucination. 
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Activation of the opioid 


influx in response to incoming 
action potential. This decreases 
f i y 


Mechanism of Opiates 
Opioids) at the cellular level 


Activation of opioid receptors (G-protein 
coupled) [| neuronal inhibition through: 


«Inhibition of Ca2+ entry [] Jrelease of 
excitatory neurotransmitters including 
substance P and glutamate. (Presynaptic) 


«Stimulation of K+ outflux [] 
hyperpolarization of neuronal membrane 
[| response of postsynaptic neuron to 
the excitatory neurotransmitter e.g. 
Glutamate. (Postsynaptic)= 


synaptic neuron to 
excitatory neuro- 
rs 


> Stimulation of opioid receptors in: 


1) Afferent pain-conducting fibers [] peripheral analgesia. 
2)Spinal cord [] spinal analgesia. 


3)Brain stem, thalamus & cerebral cortex |] supraspinal 
analgesia. 


4)Limbic system [] euphoria & 1 emotional 
response to pain (patient may still feel the pain 
but the feeling is not unpleasant). 


Sources 


1. Plant: morphine - codeine (termed opiates; 
natural alkaloids; products of opium poppy). 


2. Synthetic: fentanyl - methadone - heroin - 
pethidine.... 


3. Endogenous: endorphins - enkephalins - 
dynorphins (opiopeptides) 

released in the body, acting on opioid receptors, 
producing morphine-like effects. 


Classification of Opioids 


DI 


Opioid Analgesics Opioid Antitussives Opioid Antidiarrheals 


(Less addictive than (Less addictive than 
morphine) morphine) 


e Codeine e Loperamide 
e Dextromethorphan e Diphenoxylate 


1. Strong 2. Moderate 3. Weak 


A. Pure Agonists Codeine Propoxyphene 
Aki (Oral) 
e Morphine (Oral) e Analgesic plus 
e Fentanyl (& subgroup) 
e Methadone 
e Pethidine aspirin in 
ao . moderate pain. 
B. Partial agonists s Antitussive 


e Analgesic plus paracetamol or 


paracetamol or aspirin in mild 
to moderate 
pain. 


e Buprenorphine 


1. Strong 


A. Pure Agonists 


e Fentanyl (& subgroup) 


e Methadone 
e Pethidine 
e Heroin 
B. Partial agonists 


e Buprenorphine 


Opioid analgesics 


2. Moderate 
Codeine 
(Oral) 


e Analgesic plus 
paracetamol or 
aspirin in 
moderate pain. 

e Antitussive. 


3. Weak 


Propoxyphene 
(Oral) 

e Analgesic plus 
paracetamol or 
aspirin in mild 
to moderate 
pain. 
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Morphine 


Morphine 


Given IV - IM - SC - epidurally - orally (extensive 1s: pass 
metabolism). = 
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rmacological actions of morphine 
l. Main Effects 
A. Analgesia J Pain perception & emotional response to pain 
B. Sedation 
C. Euphoria (or dysphoria) 


Pharmacological actions of 
morphine 


I. Main Effects 

A. Analgesia J Pain perception & 
emotional response to pain 

B. Sedation 

C. Euphoria (or dysphoria) 
Inhibitory Effects 


1. 8 VMC > venular & arterial VD 

2. Respiratory depression TCO, > 
Cerebral VD & f ICP (intra cranial 
pressure) 

3. O Cough center 

4. V Uterine tone 


Ill. Stimulatory Effects 

1. e€ Oculomotor nucleus [] miosis 

2. ®© CTZ[] vomiting. 

3. ® sphincter of Oddi 

4. Urinary & Gl Tracts: f tone of wall 
& sphincters (spasmogenic), but 1 
peristalsis [| harden stools 


Main Effects 


A. Analgesia | Pain perception & 


e 


motional response to pain 


B. Sedation 
C. Euphoria (or dysphoria) 


Inhibitory Effects 

. O VMC > venular 6 arterial VD 

. Respiratory depression> TCO, > 
Cerebral VD & T ICP 

. 8 Cough center 

. Uterine tone 


lil. Stimulatory Effects 


de 


L 


e Oculomotor nucleus [] miosis 


2. e CTZ[] vomiting. 
3. 
4 


e sphincter of Oddi 

. Urinary & GI Tracts: (spasmogenic), 
but 4 peristalsis [| harden stools 
e Histamine release 


Urine retention # PBF 


* e CSSS rigidity in large doses. 


Hvpotension. itchina & bronchospasm € BA 


# Contraindicated in: 
* extremes of age - 


* hypothyroidism - 


* liver dysfunction (1 metabolism). 


Enumerate Four types of severe pain in which morphine is 


Contraindicated or Not Recommended??? Jus**- 


l- "w 


undiagnosed abdomen 
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Lecture Quiz 6 


1. Effects of morphine on CNS include all of the following EXCEPT: 
a) Analgesia 
b) Miosis 

c) Respiratory depression 

d) Anticonvulsant effect 

e) Depression of cough reflex 


2. The use of morphine is contraindicated in all the following conditions 
EXCEPT: 
a) Head injuries 
b) Bronchial asthma 
c) Acute pulmonary oedema 
d) Hypothyroidism 
e) Biliary colic 
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Thank you 


